Female exotic dancers (FEDs) are an important, yet understudied group of women who may engage in drug-and sexrelated HIV/STI risk behaviors through their work. The study objective was to identify co-occurring indicators of vulnerability (e.g., housing, income, incarceration) associated with HIV/STI risk behavior among FEDs in Baltimore, Maryland. Surveys administered during July 2008-February 2009 captured socio-demographic characteristics, drug use, and sexual practices among dancers (N = 101) aged ≥18 years. Multivariate logistic regression was used to assess the relationship between vulnerability and risk behavior. Dancers with a high vulnerability score (i.e., 2 or more indicators) were more likely to report sex exchange (AOR: 10.7, 95% CIs: 2.9, 39.9) and multiple sex partnerships (AOR: 6.4, 95% CIs: 2.3, 18.3), controlling for demographics and drug use, compared to their less vulnerable counterparts. Findings point to primacy of macro-level factors that need to be addressed in HIV/STI prevention efforts targeting this and other high-risk populations.
Introduction
Worldwide, female sex workers face a disproportionate burden of HIV and other STIs (Baral et al., 2012; Pitpitan, Kalichman, Eaton, Strathdee, & Patterson, 2013) . Occupational hazards of sex work are facilitated by unprotected sex with high-risk, concurrent sex partners (Patterson et al., 2008; Sanders, 2004) . In many settings, high-risk sex work is complicated by alcohol and drug use (Dunkle et al., 2004; Pitpitan et al., 2013) .
In the USA as elsewhere, the nature and location of sex work exists along a continuum. Sex work environments include venue-and street-based, each characterized by varying levels of HIV/STI risk (Baral et al., 2012; Pitpitan et al., 2013) . While not inherently defined by sex work, exotic dancing falls within that continuum, with some female exotic dancers (FEDs) exchanging sex for money or drugs within exotic dance clubs (Maticka-Tyndale, Lewis, Clark, Zubick, & Young, 1999; Sherman, Lilleston, & Reuben, 2011) . Despite these high-risk behaviors, FEDs remain understudied.
Focusing on structural, socioeconomic determinants of HIV/STIs is critical for effective prevention and control of infection among key risk populations (Latkin et al., 2013; Rhodes et al., 2012) . For example, HIV/STI risk may be amplified through dancers' experiences of socioeconomic hardship, e.g., unstable housing, incarceration. While there may be some overlap among previously studied populations, other social and economic stressors experienced by FEDs may differ, given their employment status and associated income (Maticka-Tyndale et al., 1999; Reuben, Serio-Chapman, Welsh, Matens, & Sherman, 2011) . The impact of these stressorsreferred to in this paper as indicators of vulnerabilityon exposure to drug-and sex-related harms is not well understood (Maticka-Tyndale et al., 1999; Sherman et al., 2011) .
This study characterizes indicators of structural vulnerability associated with HIV/STI risk behavior (drug use, sex exchange, multiple sex partners) and explores the effect of accumulated vulnerability on the likelihood of dancers' engagement in risk behavior. This timely research has the potential to contribute to innovative multi-level prevention interventions seeking to target populations most at risk for HIV/STIs.
Methods

Study population
Data were obtained from a cross-sectional study that examined drug-and sex-related risk behaviors among FEDs, detailed elsewhere (Reuben, Serio-Chapman, Welsh, Matens, & Sherman, 2011) . Conducted during July 2008-February 2009, surveys captured sociodemographic characteristics, drug use, and sexual practices among FEDs (N = 101) working on The Block, a historic red light district in downtown Baltimore. Eligibility criteria were: age (>18 years), Baltimore City residency, and having danced at an exotic dance club in the past three months. Two trained female study staff recruited and screened participants working in 7 of the 20 clubs located on The Block. The study was approved by the Institutional Review Board at the Johns Hopkins Bloomberg School of Public Health.
Measures
Dependent variables
The main outcomes of interest were recent (past three months) self-report of: drug use (cocaine, crack, or heroin use), exchanging sex for money or drugs ("sex exchange"), and having >2 sex partners ("multiple").
Independent variables
Four indicators of vulnerability were selected based on relevant literature: unstable housing (living in boarding house, streets, or someone else's apartment in past three months), residential transience (moving >2 times in past year), ever in jail, and illegal income sources (Aidala, Cross, Stall, Harre, & Sumartojo, 2005; Bouhnik et al., 2002; German, Davey, & Latkin, 2007; German & Latkin, 2012; Khan et al., 2009) . A cumulative vulnerability score was calculated by summing the number of vulnerability indicators reported per participant (range 0-4). Demographic control variables included age, race, and education.
Statistical analysis
We characterized the sample's demographic characteristics, vulnerability indicators, and HIV/STI risk behaviors. To assess the co-occurrence of multiple vulnerabilities and identify relationships between variables of interest, we ran logistic regression models and estimated bivariate associations between: each possible pair of indicators; each of the three HIV/STI risk behaviors; and each of the vulnerability indicators and risk behaviors.
To visually explore the effect of accumulated vulnerability on HIV/STI risk behavior, we generated histograms displaying the proportion of each reported HIV/STI risk behavior by vulnerability score. For the regression models, vulnerability score was dichotomized into low (0-1 indicator) and high (2-4 indicators) vulnerability due to small cell sizes. Three unadjusted logistic regression models estimated bivariate associations between vulnerability level and each of the HIV/STI risk behaviors, which informed final multivariate logistic regression models. Potential confounding variables were also included. All statistical analyses were conducted using Stata (Stata Statistical Software: Release 12. College Station, TX: StataCorp LP).
Results
Descriptive statistics are presented in Table 1 . More than half of participants were <24 years old, white, high school graduates, and made >$2000 per month. Vulnerability indicators were common among participants: 49% reported unstable housing, 28% were transient, 55% had been in jail, and 30% received illegal income. HIV/STI risk behaviorsdrug use (43%), sex exchange (40%), and multiple sex partners (48%)were also frequent among the study population. Transience was not associated with unstable housing nor history of jail, but significant associations were identified across all other relationships tested for co-occurrence. All vulnerability indicators were associated with recent drug use and sex exchange; unstable housing and history of jail were associated with multiple sex partnerships. Figure 1 illustrates the effect of multiple vulnerability indicators on the likelihood of engaging in high-risk sexual and drug behaviors. As the vulnerability score increased, the frequency of drug use, sex exchange, and multiple sex partnerships also increased, suggesting a cumulative effect of vulnerability on HIV/STI risk behavior. Table 3 presents the results of unadjusted and adjusted logistic regression models of vulnerability and risk behaviors. In adjusted models, high vulnerability remained significantly associated with both sex exchange and multiple sex partnerships.
Discussion
This study is the first to explore the vulnerability profiles of FEDs. We found a dose-response relationship between levels of socioeconomic vulnerability and likelihood of engaging in HIV/STI risk behavior. Specifically, a cluster of vulnerability indicators that included unstable housing, residential transience, history of jail, and illegal income sources were significantly associated with two sexual risk measures. Characterizing the socioeconomic context of such a key population is critical for obtaining a deep understanding of their risk and developing tailored strategies for sustainable HIV/STI prevention interventions.
Although participants reported earning a significant income, they also reported a number of other vulnerabilities (e.g., unstable housing, incarceration), with higher vulnerability associated with drug use and selling sex. Given the sample's employment status, we explored income source as a potential indicator of vulnerability. As would be expected, illegal income was highly correlated with sex exchange and strongly associated with drug use. Supplementing licit income with illegal sources may be an important proxy for risk among this group of employed women.
HIV/STI risk was also associated with housing type, transience, and history of jail. This finding is consistent with previous research among samples of drug users (Aidala et al., 2005; German et al., 2007) and formerly incarcerated individuals (Inciardi et al., 2007; Khan et al., 2009; Rasch et al., 2013) . The dose-response relationship between vulnerability indicators and high-risk behaviors suggests that socioeconomic factors are not only interconnected, but in combination may amplify HIV/ STI risk.
The study is characterized by several limitations. The small sample impacted the precision of the estimates for relationships under study. Sample size precluded us from examining accumulated vulnerability at a more granular level; a dichotomous, rather than continuous, vulnerability score was used in the final multivariate models. Moreover, models were limited to few variables and we were unable to explore the effects of factors such as length and type of exotic dancing employment (part/fulltime), relationship status, and having children on the likelihood of engaging in HIV/STI risk behaviors. Sex exchange was highly correlated with having multiple sex partners and excluded from multivariate models. The relationship between sex exchange and other risk Figure 1 . Distribution of reported HIV/STI risk behaviors a , by vulnerability score b . a HIV/STI risk behaviors in past three months: drug use (cocaine, crack, or heroin); sex exchange (exchanged sex for money or drugs); multiple sex partnerships (≥2 male sex partners). b Vulnerability score: number of reported indicators of vulnerability (unstable housing, transience, history of jail, illegal income sources).
behaviors may be important in the presence of other confounding variables, but we were unable to conclude how and to what degree. As the data are self-reported, bias may exist relating to social desirability associated with questions about private or illegal behaviors. The cross-sectional design limited our ability to assess causality. The mechanisms by which selling sex, managing money, and drug use occur could not be teased out with the available data; however, findings suggest that money alone is not protective against HIV/STI vulnerability. Lastly non-random sampling limits generalizability to all exotic dancers.
Despite these limitations, this study is significant given the high levels of HIV/STI risk and the unique constellation of vulnerability indicators that characterize this understudied population. Identifying co-occurring aspects of socioeconomic instability is a critical step in understanding, and ultimately preventing, how and why dancers and other vulnerable populations might turn to drug use and sex exchange. The study findings point to macro-level factors to consider when developing interventions intended to reduce sex-and drug-related risk among FEDs. Policies that promote access to safe and affordable housing may be particularly relevant in this population and could contribute to reducing such risk. Additional research to further understand the synergy between structural vulnerabilities and the forces that drive sex-and drug-risk behavior will help to develop strategies for prevention programs targeting FEDs.
